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(54) TRANSMITTER, RECEIVER AND BASE STATION CONCURRENTLY USING 
ORTHOGONAL FREQUENCY DIVISION MULTIPLE MODULATION AND SPECTRUM 
SPREADING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmitter 
and a receiver for expanding transmission distance by 
diffusing an orthogonal frequency division multiple 
modulation signal and transmitting and receiving the 
diffused orthogonal frequency division multiple 
modulation signal and a base station, on which the 
transmitter and the receiver are mounted. 
SOLUTION: The transmitter has a means for diffusing 
the orthogonal frequency division multiple modulation 
signal, the receiver has a means for inversely diffusing 
the diffused orthogonal frequency division multiple 
modulation signal, and this base station mounts the 
transmitter and the receiver on itself. The transmission 
distance between the transmitter and the receiver can 
be enlarged, by diffusing the orthogonal frequency 
division multiple modulation signal and transmitting and 
receiving the diffused orthogonal frequency division 
multiple modulation signal. 
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^■oT&msnftmzmwm^&mmmmi it, sb 

mESB8B£llftEi5IB£Bi#ifi»fl:B«::*0. WE 10 

m^frfcnjt^^wsmm^u^^^. wesbssb* 
»ies«««tJi9E3i«^«t*«iaiHffi«t* o . WE 

SG«*tfTfcn£«£©£««*l'''^l'rt t . WESBSB 

JMEB£H»»#«£B£HEfc®ffl*®* y< * 

BEBX«B»#ffl*BXHis8tt. websb* 

£ WMfr b mm lz$Z&-? Z> a 3£5>J^8I8§, WE M^J l-S 

nfcis «b* ■> y tf > t* 

B£WB-r*iintgB. 

^7 MucBB^sB^s-fr**"^ husbb^b* 

*BfflT*BBBB. 40 

4] WEE<f4ai.l0S§te7^7Vf ?7H 
7>x:h£«;L. BE»BBB£MEBBBB£jWSR 

BESBBB£WEBBBfi£<0aB*fT3©K*£l' 

(Bsiii^t-imESftisBro^^s^ttii" mzjy 

fttt* C t IC«t 0 WESBBfiwSBB* l"<)V1t*2 
< U lKrEiB52ra»»»»l*fiSW«c«t*S9ES«8»' 50 
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mmm 1 7is3 »cE«sntit5E««*«'t'j^assHi: 
7^7 h;ui£ss!*wffl-r*jsnisii. 

MEBXfflBBtfW^BSWlHJBafflrtKttLTiStRW 
tC7^7 HUEB^fT^*"^ hJH£BEIi8£. 
WET.^7 Hl4£BH&©ffi:73£:jM{Iffi#<tLT, SB 
8fiK2tB-rsBB«lSlHl!&£a>&fc0. 
BESB««fcBEBBBB£*«ifi«tt«£* 0 . ME 

7^ h;ufi£ts:*fTt)-ra.tPBfFE^ i oa5c)i^Sc»»j 
mm t mebbbb t ©a« £fT 5 © tc-h#T & ic 

tt. lBElB32««a«*J**SJHlHJfcte. MESlfflS 
fiiWEa35HI*»»t!l*M«IBlHlB©m*fi:^'^^ HI* 
WEBS£«£BEBBBfii:a<BI«B«fc* 0 . WE 

7-<7 h;ute«*fT*>n-ri.t>mEiB 1 <dbx«b*# 

W^BSeHtffTfcftifcB'&wSBB^U'^l'tfBEBB 
BB£WEBBBfi£©»B£fr3©K:: : FEUT^a»* 
Ctt. WEi»S!««»»W**JE«iaiSJ4. WEBl© 

E7^7 MI4fc«@BteBEK52«ftft$}B'J**StBlsI 

BBRtftl^BBHi*"^ h;H6tt*BJH1"*2iB£ 
B. 

[B#B6] WEB52H«»»*J*SS5«IsJ»tt» W 

EBSB^wttffi^wbff 5 c <t *»at-r*w*js 5 

fcEfESnfcBKBttSc^W^BSBit^^^ h;UB« 

s»ffl-r*si«*B. 

BT^*B«B**«B»B«<B->>#.H''^S' tf>7* 
fcT^IIIBi:. 

WE^y tr>yEI»*»6©ttl*«^fc**LT, iSS?«K 
7^7 HUfctft£fr-5 7^7 H;US£*lHlKi:. 

(WEBSfJ5iSE*»W*B«WIEI»©ai**^««^i U 
T. £«£BK2!BT*j£«aaSE!&<i:a>e»fc0. 
WESB ^B<tS3E2Hf ^Bir^jfiStefifrS) 0 . WE 
7v^7 h;Ut£«*ff tefB-^mESB 1 ©B5*HiSft#*J 
^BSEWj^fTtontB^OgBB ^ U^;Pj6«, WES« 
gBtWEM««fit©ii«*fT5©{r+»T**li*«" 

is. aiJEB52««[»»w*ase»iifiii»«. we« i «fi 

52Htt»»*J*BSE«S*ff ^. WE7-<7 h;H£«EI» 

«we^-> e > ^iais§a> <=> com 2Mi-^£ h^tem 



3 

tern i ©iaxHtt«c»w*a«iio#«« J: o t>*t»* 

tax ^5? hJUi£«!c©fft)nfcjM<HI^I-<toT, MIBit 
m£BC»t"*WB3«&B©:af6l«:fcUJb, h5SB7^ 

c fcfc J: 0 ifflES«l£B©S««* 

< u bbb i com.&mfcWcftm&A£m\z±zffim% 

WESB S^ t WiES^iSBt^ifitt&Bfcfe O . huB 

nfc«^osmfi-^u^J^ lTOE£«SBiffflB2lB 
*«»#MEB«KB£WEa«i6Bfc©aB*fT3© 

w^s«he!S«. s« bfcBE«««*©ffJBB£H 

«»#ffl£fi«W*fT:bfr^£££4*«£T*B5£B» 

**#B-raft««B. 

1 1 ] SHfagSA^fgltSttijtlfBSff^ST 
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W*{T3BXH«S##J*SttWlfllB<i:> 
MBBSSBBR^M^BBWiaiB^ffl^l'ttbT. 

mE«l©B£B»»#Ifl£B«M©fc«;:. i£te»$n 

BS A t MBBffiSB t ©iiffi^fr 5 ©H+»T* 
-5B#(r«. ii&EB£BBft#f4$-S£H[H]&tt. §«b 

fcB«B^©mES i ©itxii&ic^-f'j^maiis-fT 

n> E.oflflEiSX"^ h;H£«tlHlKtt«aBSfllbfc«ai 

«JES««fit«fB2l«fiB4:^itH!ffiB»c*0, ME 
iate«*fTte-ra.ojWB3B 1 a>fflX«»»#SJ*BBSI 

e jSfiSfi <t wa<t ^ <d (c^s l x ^ *>m \z w 

20 EB£ft&£#ffi£B&MlH!Bt£. WES.lCiaXH* 

ttssBttft^Sd^Baws^bfi-PiWEas*^ 

i£«I5||SttlWBBS!BiS»«-«l*B*WlHlB©ffl*©j!£ 

f SB. 
[«#«12] 2&«£EB*>S38«snflrES«£BT 
SB bfctit B bTfc3SBBRfl-«£S«mfcfT 

30 h;H£*lHl»t, 

ffiEBX«BR#»£*«WSttfcB*£BB»««T 
iiiRM IC y(f> ^5x7 y tf > ^HISS <hJ&> "=> 

jWBSBSEB t«JB2l« ISB t**ifi«fflBKi* O . mlE 

nfcS^©Sfii^l/^M { . MESffSfiimiEMff 

40 EKJimBBSSBBB^fJ^BBISlHllSoaiAOiSiteB 
WBS««BtlKlE2l««Bt7i*aHSffiBlc* 0 . ME 

eMtcoaif *^^otc^FSbT^^e?('ti. mlEiSS 

«fS^©xS4£B*fT5 C f«r#«tr 6B5SBB»»a 
50 3] WEffi^^? MUfcttEKtt. ?S»© 
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wisfliwit ^ £ ifi? 1 ^ s iftT * itatM 

S5jS7- , JX5E*«£*l»a:< itiUM^ttftS 

tts»#Ji i 2 xti i 3 tBe**nfcBSf««»»« 

5. 

5fl*f SriHrtSffi 1 OD&fi^E- K<t, mlESS 1 
affictO fc/h£^S(I2©{Hj£ait£MieS§ 1 ©*iJ*§«kO 
2 cofUff £*i~f ^SSHI "T-5fg 2 WiSff 

CDgfi^E- Kt. MESS 2 Olflt- HTiiOanfcd 

CDMff^- Kit&ESS 1 FfcioTafctfH 

FiMESSl ©Slit- KCioTaMrtfrt*. 
Wffi»»»i:Wie*«!»t**jlWfilU"*0' WE* l 
COitm^r- FtMESfl 1 OgfTE- H JCfco Tills ^ 

- F tntltim 2 =£- F lc«ko TH«*fT 

1 8] HuE»id!^©H3I2* 1 ©iiff ^- F t 
AftE3 1 cDgff t- Htt. BttT*H*©*ljifc«:#t>fc 
■ft&Wgi&^CDflESfS 1 CDjJtff^E— FtiuiEfg 1 cD^fl* 

- FilSJ—cDiUfJ V-X^fUfflL. SfisB»t!2^©Byie 
SB2©iii«*-F£lfflK*2©g<r&-Fi. P«T* 
|^c?)ffil&£Jf o£fficDa*l!!^CDaflESS2 CD 21 ft t- h* 

tiwia* 2 cDgfi^- f t «. mfczmm u y-***! 

*0, (BEJBl^afll^-HtlttlESBloafll^-Ffc 
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SATE- Ffc±oTmB**l!l»<tME»»»i:**afll*: 

2S«tH****<U WE* 1 ©Slfi^E— K t*rE«S 1 
F<DfiJt#£&#U -t<&», WES 1 coiim 
^E- F chmliam .1 cDSfl^E- KJwct«HffE*flS»tWE 
»ft»t©a«*tr5 Htt««tt4l»*a 1 8 fcE 

[ 0 0 0 1 ] 
[0 0 0 2] 

20 &fffit&9T*T^5. C^Wii^Fi* 

SchLT, + U7£I*a:t*5 0FDM (Or 

thogonal Frequency Divis ionMul t iplexing) d^WS 

n^>o ofdmb, s^ribst***©*** (it 7* 

tCDTfe^p £>fc* ii^OFDM (Frequency Division 
Multiplexing) tCtb^T, tt^*^C^< OjRiHiStSrlS 

*18ftO»IHt^fAT»*, HI PER- 
LAN/2 (BfcW) , I EEE 8 0 2. 1 1 a (* 

®) , mm a c (a*) m<DmMz/7sTi±mmz&^x 

[0 0 0 3] *ttt^«t«a«->XT-AT»4, 
Mb p s ^^St+Mb p s (7)igjS<f -^eiiiStf CDIt^— 

h*<«3tsti, i^i-*;p*fco<7)iS*r*«*i**/2:<ia: 

[0 0 0 4] ^m«;(7)gEgiaff yXfATtt, 

g$^tl5QoS (Quality of Service, jiff^it— t* 

50 - HMx^fAj tff-K. 7^U-h*tiSyXTA 
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2f SB 






Ml 


6Mbps 


BPSK 


1/2 


-82dBm 


M2 


9Mbps 


BPSK 


3/4 


-81dBm 


M3 


12Mbps 


QPSK . 


1/2 


-79dBm 


M4 


18Mbps 


QPSK 


3/4 


-77dBm 


M5 


27Mbps 


16QAM 


9/1 6 


-74dBm 


M6 


36Mbps 


16QAM 


3/4 


-70dBm 


M7 


54Mbps 


64QAM 


3/4 - 


-65dBm 



20 



30 



{L2-t±£C£T\ l <&o>«itoWI<«6H 

T\ -k;KO#/1>J y *J*"C**- 

[0 0 0 6] ^^^y^ir^rt^^Atotse^fcWt 
tt, ^HWBSffl**! 9 9 8¥Hlg^^I^ 
X*(Z)B- 5-2 0 4 rjg^Pj^t/->*fi£->X^AtC 

dv^xf >r**llifliax»©B-5-8 l rsifi« 

[0 0 0 7] Sfc, y<^^^^-t;MS^v'XxAOSiJ 40 
OflEfcMiLT, 1 9 9 9¥iffly* 

<Xr^^i»iSX*^B-5-8 9 r^;i^u-b 
»«iK9«« L A N \Z& ft Z> X U 7 flf J *** tf b n 

OiCttU ±t£OB- 5 - 8 SfrWSSnfcffiJRftlT 

[0008] 5/?t;m/S'>xf Miftwst 



50 



[0 0 0 9] t;K3D*AU iy^O|£3IK:#oT\ 

[0 0 10] JR«a«'>XxA-Ctt, JWttftfiJJB 

[ooii] ?=-v*;uofijffla****»**aiLT 
n^«$i?aff^# ri 9 9 9*es«7iMX7^:* 

J OTB- 5 - 1 r<>f'jyi>h7 

[0 0 12] OFDMy^f AI:J1LT, Or'Jyx 
> h7>^tSffi£ififflLfc0J<t: LT, it^tifffiii®^ 
# 1 9 9 8^ii«v-y-<x^>r^:«BISSIfeX*os B - 

1-3 rvjl/5 1 ^-V , J7-CMA7y7 P -7 : -^y7i/-C0 

f^$n^o B^ffbftta, ^-y-^'^-v 'JT^fiBW^T 
«P.L<ft*«fc'5tCCMA (Constant Modules Algorith 
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[0 0 13] h*fJtv>-Xf-AT«> 

Mil m^fc&mmz^^x, smlt*. ^©fcft. 

a— tfttC-feJKO* A U -7 zStf&UZJ: O ft >-7^A(C 

$ W I' $'JPT £ Pill i: ft Z . 
[0 0 14] 7^fV7'7>ft©f-A$i 

Lft<£fc. «*£3«»r*8T**a». -y— t*xxU7 

JfiL&ttnt*. ffi^££ffT£ftl^. 7>7-±<*0t:-A 

* I C & IS £ ft * fit K * » -5 £ t T £ ft H £ ^ o fz K 
[0 0 15] 

ffia<s©ra±*^3ltft4. f'Jffl^^ft^i^^« 
[0 0 16] ^tS-yi'tJl'isEi'XfAl: 

ftfBWfcRIH <!:&:*. AAiJyyofiHtt. -feJU 

^ _ .> 7. ^ & £ ir ;UCDg2©£ £ Stt K ra#T£ . 

tftoT^-5. 

[0 0 17] »«RI«Jffl2»*OlRl±Ofc*«w, 
TfzfTj 7 , 7>^^*ffiffl-r-S'V'7.-rAtCi3^T«. 
7^7°7--f 7*7 U"f 7 >-ri-©S**$Di 5 It-^"?"Wf'^ l J 
WT**^ftWWft»Htft4. 7*"7°7^7*7 

t>nz>7 >rj-Wi%lz£-?X , ifHIS§/!>*«£«T3 ±5ft 
ffimc#flE-r*»HlBCt)ViT"4. 7>T-y-C0t'-A§i| 
{W £ f r -5 ft I Z & S £: ft if « * & * ^ <t "C £ ^ H <h 
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[0 0 18] JE^T. *f5W©SM"i. ASICtFP 
G A C <fc tC i o T. fttRO«5-^ 

[0 0 19] X. *^B^CDffi©gWt±. AS I CiFP 
GASt*.§t5t5dtt«toT. FPGAOTLfiftgK 
^^^-Kt'Sfflf-S) C <h <Z> <~Jtgft> fr b yog 

mmmiBim&m mrz z tT**. 

10 [0 0 2 0] 

[&"!£$'*T5j£ftCD*£g:] *%*Jfj«. ±s2*'*(c^ 

h, &£ztznibzfemLfr&t&mzmwi-?z>z£$:B 

[0 0 2 l] ^ajcDte©@Wti. fiJffloI^ft/iteic^ 

as*i*>g e.nfc-t^gaet? t t> . parr •s-fejura^ 

ft L AcSlffi "15 * a ^ 1 1' * * • 
20 [0 0 2 2] #^BJicD£ f.(cM«gWH. 7^7°^^ 7 
7 >-7^"© tf— A^^ffKi®©^r|6]tcrpJWS d <t fC J; o T 

tt e»n57>7-y-^Jt#i'«fcoT. iHfs§^*5i#-r^=ko 

«lfiti:#ftri»B)BC»1"*. 7^7°x^7*7>7- 

[0023] ±iHBWsai«-r4fc«)»*:, &mw<vi-o 

Tii^en icifi^ja i&^m^m^m 5 ax ra ^sc» 
30 m&A%m®&t. mt?.mmm^(otiitnzMvxm^&o 

JE«SnfcmiB*««^«ri3l«»^t LT, S«8«l*: 

itm-r-5iim5aa"Hisg<t^e.ftci. sfite^^fSBiHtiia 

# 1/ ^;l/^*, tntBSIf g ft iSfllBM^f SfS t <£>il (t SrfT 
[0 0 2 4] X. »ilft*J(fi{?iJlcJ:nti'. HMSBIffBfS^- 

50 \$m.&\<DmmzLx5-7L*>n, mtm^m^^m^m 
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afewsEifts. »eB*jfc«*s*ifc«*«**BBB* 
^©->>#^^-^-y tf>7*-r-5^ii52§. t° >t* 

$ ftfclf fSffl-^^ffiiSil 7 — 'J X^tfe-T -5 il 7 - u 

-5. 

[0 0 2 5] MIC, »a!Ct*li«tJ:n»i. futB7^7 

[0 0 2 6] SIC, ffjl&SIMWC.fcnkfc". fusBi£if#L 
ilHlKIJ7yyf^^7K7>ft*IA, H?TIBS« 

f&#t iJ^fi^SDlc J: i>#tf##H"lfB§{iSfi <h iMtBjiMff S 
B£©iHf 6fT50C5FSLTU»*«'&. mSB7^7 h 

fciMflff^lCk^T. WffijSI«SE«C*fr*m»5««S 
B©^[a]£&£BL<, tm7?-fT<('77l''fT>7"*-<D 
t*— A^fifilB^ib^ro^r^iif^it^ C <t (C<fc 0 iftE^fl 

[0 0 2 7] X. #«9J©9J©«««::J:fttf. a*:Jfi£ 

is. ^mr^#m$g«^ic*fLTm i ©BXBBRa-ffl 

*B«WSfT5B£«»»#t | J*B«llllHJB&4:. ((FEB 
&R#i iJ^S^ntsISgwtiJ ^ left L TStRM lc X ^ 
7 hJH£»iaSS-t. B^IB7.^7h 

;uteftle]S&©aj^«:3llfi<f'^'i:bT, gfigfiic^fiT 
•£> Mif SaStHlSS t ^ e> & <0 , WBSB SB <t BttlBjUfiS 

BfctfifiSsffiBcfco. AfjEx-<7 HM£tt£fTto-r.i. 

gBB^U^**. IWIES«BBilHrlE2S«gfifc0>a 

Bgnisi&tt. #&B2«i©BXB»»$MM*fiBH£fT 

ggllHlSg©^^^ K^iiE^SrfTfer. BuESlfS 
B£ffltB&fflBBiJW8HiffcfiK*9. huE7^7 
IfiitSfT t>n-TE.^tu8B^ 1 ©B£Jlz£gc«-*J*m^!! 
*if7t>nfe«-& ©S<l ft * U-^fr'MfBSff SB t mflB 
SHigStOiifa SfT ^©ic^FSLTli-SBtlcli, WE 
BXH*R#«*BBHIslBte* ffiffc* 1 ©fi^JSftfc 

3?^!Sc»f'J#a^lW*^T-r-5t*IC. huIBT.^7 h 

jusEieiHia8«iwiffiitt2effljS*»t | J**^»iHi!Soffi*o 

[0 0 2 8] X. »Bft*lS«lwJ:Jhtf. MEBXBB 
■5. 

[0 0 2 9] Hie. z^Bjwg'JWtSMEfCcktilS*. 
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tt. Ml l ©iS^^iSc^fJ^S^SBO^lciMmT^^W 

> 7*088 £. 7 tf>^*[HlSSA^©tB^ffl^lc*tL 

T. iS^Wicx^.7 h/ukB-rfrS*"-.** MI/ffiBEB 
£. fflE7^7 hJHetScIsISSA^oai^ffi^lCMbT. 
ffiEB 1 ©BKBBRtft^BBWfcfTSfi-fcHBStf 

ttj*f£i*mff*t<hLT, §<tSBiciM<f-r^i*ff«aai5] 

BIC&9. inJE7^7 h;H£tt«:fT*3rj.-Pffiie» 1 © 
jNB£B&B t ffiEiilfiSB <h ©il<t SrfT 5 © Ic 
IS. (KrE»l©B£ffl&ft#ffl*fiBllI£fTV>. WIBX 

^7 h^tetsriHiggisfifiiB'^^ t* >ifm$&frz><vmt>m 

£7^7 K;i/il£«S:$:fft)-rHafBSffSBtHufBjll«SB 

otfiBSS 1 ©B-2B»R#ffl£BBWWTfonfc»^© 
20 Sfift^ U^;i/#mlE£«SB t iitE2£«SS t ©ffifl 

$fT7©id^sbx^-£>»#icis. tuifiasg^^^t'J^ 

B&SHIeIS&W:. f&BSg l ©B£J"f ftRtttU^filgPl©^ 
BMJ: 0 fcfc^tfBM*!*^* 2 roBSBHttRa-Sfl^B 

tf>7'lslgg^e.©til^«#©7^7 hJH£«fc*fT 

p. 

[0030] jfjg^JE^jiCcknis. ttjrsBiSdsas 

I5JS§liT7'7 p 7-'C 77K7>ftSrfi^.. WSBgmS 
BtWffiMftSBtTitaPBtefilcSO. ffilBB^BftR 
30 «-W#B«n^«J:*fiJ»*«WJ8Ea«SSfiiiroESI«^B 
<h©®fiSfT^©lc^SbT^^^-&. miie7^7 
J£«tlHlK^e.tti^Stl. M8S7-^7 h;U&»©fT^tlfc 

©^(S]?:^tBb, HflIBT7*7 P T-'C ^7H7>ftOt* 
- A£mJlB*£Sfc©©#fr Kftlt-S - i lc«k 0 WBSflMS 
B©Sfflf«#U^;i/*3fe€T< rnifB^ 1 ©ifi^^R 
«-«^B3C««:«t*BI52«(6BiS(l8SiJI«S?Bi©a 

[0 0 3 1 ] MIC *5BW©»J©«*Jc«kn«. S^J^ 
40 KB^fiJ^aBlltifiiSBSreffflTSSBSBtt. SIB 
eB^S««Sil-lWES«*BTS«Ufc««B^K» 

0 . WE§««Bfclffleig«£B£a<ifi«ffiBK* 0 . 
lWHEjSete«SfTfc-r'a.^fW8EB32flljftft»*J#BBM* t 
fT'bnfciS'&roSfHf ftfllB^ff SBtmlSB 
^{fSBt^amSrfT 7©IC+»T*)-5^fICIS, WiBffi 
7^7 h;ut£ti![HiSSiig<f U/Jiffi $g[f *©ie*£»*fTto 
50 r. a.^*jaeBX««B»t"j*Bani38Stt. s« ufc 
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tz%m&wtmzmsmwttfmmiii.wiz&io. mam 
3pj»*tmias(ffS« t iwE&ftSB t ©a«*f5 ? © 

[0 0 3 2] X. ^S&UffiWCcfcnti'. ffiEB3CJli& 

[0033] sic. *fewo»Jo«ffi»-<fc^tf. BriCJl 
^hjnttkiattt. me* i 

otWESB 1 OiESHiSSfc^H^SttW*** 1 ©#««T 
frfon;fc*£©SBB*U''^l'#. ffiESBSBtflflE 
M«Sfi<i:©aft £ff ■5CDtC+«-T*-5B#tc«> mlES 
32ii?S^»iiJ^SmPI(lIS&«^ SB UfcW«B*©ffilffi 

as i ©asssi*R»i9*»*ii*ti''». ja^aaffia**'* 

r . fltlESft SB t ffflSi£ft£B t a* fcHMfi* ic 0 . 

weaatttsfrfo-ra^iMrcm i ©*£»»»«■«£• 

£ WE2lftgB t ©aft ^ff ^ ©f-'FS L T 1^-5 B# »C 
tt, Ml2BXffltt»»«l**BmHllS«' WEJSl ©B 

Ml 2 ©BgHB»#ffl£**n**fTL.§. , 3ttEiiS;*'S 

ft©j£l£ffc£fT-5o 

[0 0 3 4] Htd, *^BJ©SiJODt»ffilC±ta«*> KxS 
jSft»#J*S(SHi:iS*t£«*#fflTSSB«Btt. SSfll 
gE«*»65SB3^l»ES«SBTS«bfcflt*B^»-^ 

BSSHSSi:, SB Ltff««§t:«tT, ii&Wlcigfe 

m&ftomx^? h;n6«@i»fc. mffiBS!ffliS*»« 

IB^fflgfiitfifittftBi::* 0 . MEa»t£«£tT*>-**iL 

* vow. wesbssb t we»«e« tnmmt'n 

iBtt, SB UfcB««*©IMBBS:«*»«'i9*»« 
W*fT^. J.oiKrEffi*'^ hJUfilftiaRttWBBSEB 
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ffiic»ty^-M^iSlHlSS©tB^©j£teit^fttJ"^. SdlBS 
BSB £ flftEilft SB t ^iSRSffiB 0 . WEigffiffc 

•&©SBB# I^JUrt*. iWESff SB £: WEiSftSB <£: 
©aft *fT5©J:^FS^TV»SB#lwtt. SfiEB3<:Jl2££c 
#*J*a«SilII!&te. MEB25H&&#'*J*ftBW£fT 
fcrj.oifflEifiX'Sf MU&fftESStiSB L-fc'lf$R»^ 

[0 0 3 5] X. »«tt*«i«KJ:ntf. SUEifi^^d? 
10 HH£ffcHIS&li. Iggt©*^ K;L4£iMf-*§-£r3!££i± 

[0 0 3 6] KlC }fji!^*J6^Jt-«tn«. WEB32H 
J*a«niHl»tt. iTOE«*ffi*S:ffi* , .W* £M?'J 

[0 0 3 7] H£. »«3ft*li«lC«tn«, ffJEiSX^ 

^hJH£*®Ktt. ztm&mztiz. 

HmS&B^S^HTS. 
20 [0 0 3 8] SiC, #$S9J©8'J©«fflK:«kntf. B35J1 

-SjgJUcrt©. £*> 1 -D(D&mmtmtB-$-2>Mi&fm 

■5*1 ©SIB*- Ft. SflE^l ©e^liSSiO 

©€2!jS«£1WE* 1 ©?'J»£ 0 >b*S^« 2 © 

i»E» i ©i*B*- h'TMif sntif 

£S<f"f ©SB*- Hi. tuE^ 2 ©Sift^E— F 

30 AcSBSB «rE»»BtMES«fiSt*«ifii*fl[ 
Bic$.0, (HtEJISl ©iiff^E- HfcflMEISl ©stt- 
Kt' e koTafi/4 1 ^Jt$^-^>«'&^«« WfES«6^«. 
flOEff 1 (Dmm*- HtlWE* 1 ©SB ^- FtCioT 

•pTHIA s i^Ttfe^i^i:ii, fiESitii^ii. buE 
82 011^- H : tBflE^2©Sfi ; &- FCioTM 

[0 0 3 9] X. $?S&*i&WC«J:ntf, miESMg© 
40 ffl^-rsffi«<!:P^-r-5l^«l©^fife*HFOitft&©aflfe^ 
©JiS-r-S.ffi^<!i©?X*tcM-r^^^T«. WE^2© 
iMffl ^E- K tfWE* 2 ©SITE- h* IC J:oTa«**ff t) 

[0 0 4 0] Mtc. JFjgf«c*JS^Jl-«tn«. mJESife^ 
©tWIBIIIloaBt-KiWIEJBiroSB^-Htt. M 
»-r*ra«©*)«Sl#^fcft6©S«!»©lWES 1 ©i^B 
^- KittfE^ 1 ©Sft^E- Kt[S|— Olffl'J 
fiJfflU tfjESitt^©fJE^2©iM : (I ; &— h*tBUE^2 
©SB*- Ki. Kig-r-5.|5)tI©^^Sr^o7 u c{t!l©*ift 
50 ^©fltlE^2©Mff ; &- HiMES2 0Sfl : E- 
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[0 0 4 1] SC ffii/cCllJS^J^ctn^. BtilBiJUl^ 

«n2»»»t3ft t *Biffi««-*o* «bjb i ©am*- f 

cornet- F«fct»E*2 <Dg<f HCJ:-3T«Ha*itt 

1 oaM- HtWKJB 1 ©SATE- 
[0 0 4 2] 

[0 0 4 3] (SB 1 <30Hlfi©«») H 1 tt. *5EWO» 

^>mmmm^^^mms\t. of dm (orthogonal f 

requency Division Multiplexing) SEW^S; ^XM 

[0044] mi^-rxo\z, *5£W<vw,i (D^mco 
mmzmzmmmsi o a a, 2Hs£ft*«*fs* 

Faffi^fi-^lC^-r^ I FFT (Inverse Fast Fourier 
Transform, ffl*a7-«JX«») ilSl IF 
FT*!liI3§ 1 6 ©HI A* Wfe^ 7 l^i^l* 5 ■> U 7 Jl'W 
«c«tft-r*atittM**S 1 8<b, MflKWSEifeSl 80ffi 

@gS2 0(h, hJl/*£«lHl8S2 OCOffi^©^!-. ^ 

A D X^F# * Sfi <fc ft art* ra W & * * v 7°T 

f ^>7>^± 2 6 £4>ft< CCT, M 

[0 0.4 5] ZZlZ. £<DKl<D&tb<D&1&\Zft2>3km 
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g§4 4a<h> ^SHgg 1 4 idffix. b ft, MH£»EI 
gg2 0^X^i7 h;Ht«tfftt5IRic, BMWSStftSi 

SBc*««f-&^y t?>5 r «*W4 6 *LT^S. 
H^Slft^^ 0 ate, 

$i|f9(f§CioT, X^ Hl4£ffc0^2 0<7)X^ b 
[0 0 4 6] *5SW«)jBi «)*JS(D»I8fc«** 
7 >5^ 2 8 Sff Sftfc««(lft^-^ 

o s***^ ^ >^««^j&i;t^ 

058 3 2 fc. #— K-Y >^-AJl/B^56EIK3 

[n]&§3 4<b, h;Uffi«IUK3 4©W*m-^Sr"> 

£, j£t^Jfi^3 6^em^^nfcA°^i/;i/^-^€: 
PSWaWS^SHiftRWWe^^lftt-SFFT (Fa 
st Fourier Transform, Il7- , JXS^) 3 8 

FFTffl3S3 8**Sffl;&Sft;fcJ3ffi»«^£JH& 
ft«*l:*$^TrVy t>5 r t5tt«86 4 0 t» Um& 

ifcilMSS8IS4 2 £4>&< ttlAS. 
[0 0 4 7] 1 CDllffi^ff^iC^gff 

ggiobte, i£x^ hus£*&iej&3 4{^(ix.^n, 

1 0 a(DX^^ h;Ui£miHlSS2 0^^7c/N°^ — > 
£R|— CT)/t^->*^^$i±^/1^->%*[BlS&4 4 b 

£, m^4 otcffiA^n, itmsfii o a^7 tr> 
t/mjEffi 4 6 tss * nfc t ^ t° > if £ m y 

LTl^. S7c, H*ttU&^^. ±E<&2!flNS« 1 0 

atraatci. s« ©5&1 o bit. i^x^^ h;H£«iHi!S 
3 4diex^i7 h;uje«**fTS***g***»'r* 

MWslK. SMITHS. ^©MPSKtt. i2X^i7 

[0 0 4 8] *«WO*10HJfiO«Jg^«*"fe 
h 7 l/-A«^H^^TPJT^o EI 2 13:, 

(c, — »w&-t;u5-*a:Ttt, +i--t*xxu7i^ifc, 

}IS©Mi4 8n-l, 4 8n, 4 8n+l^Ef S 
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tU &lffil48n-l, 48n, 4 8n+l**S©« 
tt**JK*!B ("tJI') 5 0n-l. 50n, 5 0n + l 
W-l:WJ7*I^TW. i«»48n-l, 4 
8n, 4 8n+lte, ^n-?n£>-t;U 5 0 n - 1 , 5 0 
n, 5 0n+ lrtOjRttWttR^OUV-X^aSrfr 

-1, 52m, 5 2m+l*^ftt5. ftltt!4 8m 
-1, 48m, 48m+l*itf#SI*52m-l l 
5 2 m, 5 2m+ 1 tt, HKW&2Mi««fc«fctf3«3r 

[0 0 4 9] dCOct^iC, 5*B48n-l, 48n, 
4 8n + 145J:l»»»5 2n-l. 5 2n, 5 2n + 

st tetter*. 

[ 0 0 5 0] H3^. «f»»l*ftfc^Oyh**0 

V^5 4, 5 6, 5 8, 6 0 -ttt-trfttt, WkV)?. P 

[ 0 0 5 1 ] b'XXU7rttC#flE-r*^ft«tt. * 
flk»ct0ttt)aT6nfcTf9^^^5 64d^Z> o ±0^ 30 

SK, fl#eiia«tt3 2 k b p s , tft*6ftT^ 
[ 0 0 5 2] 7J^l/-hMyXfAH aa^If 
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[0 0 5 3] B4Sffl^T, *fg0J<£>fj§ 1 CD^Jfc 

■fe;KB#A>J y y*HIBt§0T»5p 0 4 iC^TJ:^ 

;^AA'J7y^LT, IWJ-r/6 6t, &ffc# 
/t>Jyy6 8t, 6*Lt^5. I«*AU 7^6 6 

S*»6 2**a*©OFDMfi3l6fT5»&©'fe;i/ 
MAU ^>>T&9. I**^U 6 6fit;:fiEn"r* 
^ib^64a, 6 4 btt. fie^feOOFDMeiHSfT^C 

1«@6 2H. tJ£*(Z>OFDMfi3IS:fT'5«fi-«)*AiJ 
7S; 6 6®^aWctttk*/tiJ yy7 8 LTfeO, ffi 
»i;tU 7v6 8ftl;:??ffi-r£»»S6 4 c <hOiS$£iI 

[0 0 5 4] 01 \Z^Lfz£?\Z. *5E9!<0*1 

1 o att, ttdtnxifesi st* 

ei»2 0£wu ssKiiobii #-k-t>^-a- 
;i/i»£iaK3 2 taafe?«*ift»3 6 tomHcasx-^^ h 
;u&»[si8S3 4*, fnfntitt^. 2Hfg«io 

R£[SB4 4 a#5B±S**^ — >**WU iHfUs 

^sjsiisrrs. £fc> h;H£*[HiBS3 4«, 
* h;u«Ksn/tsflrflr*t, /\°^->^£ihjs&4 4 b 

[0 0 5 5] H5fccfc^BI6tt, Ell 0 a 

e>fc, x-<^7 h;H£»&fTtott^ti^* MStlOa 
«• l*OOFDMM*t*t-5. a* 
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©oFDMfitu mmmmi o a^isi 4***i* 

HS) , I FFTJBISi 8^P$W«*l:«tftts:t 

Hl4£*le]ft2 Ott 

1 0 a^T^i? HU7 4^*-r^<t^^tii*-r^>-^ii 

[0 0 5 6] m6\Zfrs-?±olz, 7.^5 h ;HS«*fr& 

ciziTtt, i ^CD-try** U7^«iS^ jko<z> 

^lt^^o ^Lco^^ec h;i4£«|p]8&2 0 

S. SHI4fiSEtt2 4ttm£0>«**T{t*fci«BbT 
m^-T^o l«bt, MSfil 0 a»4BI5 0X^^ 
h;U7 4 ilHUX^^ h;P8 4*firO* A^i7 h;H£« 

s n o f d m it £ aa * r * c 1 i z u z> . 

[0 0 5 7] §f!8f 1 0 btt, «*. 

;!/8 6#BB) tcab€>^i;fi6^^^n^ttgcOA 0 ^->^ 

BIO bteX^ h;U8 8 £J#^ff-^#?# ^dttCfc 
-5. dflDffl*©*'** 8tt, i»X^^h;Hft«S 

frfcjbfc^*^*^ h;U7 8 <h|W|i;*><0T»£>. 

[0058] <DHJS<7)?effi^<tn^ as 

©OFDM«#*ifittLT2lflr U SlfflT«ft^ 
T££. Z.CDfz&. ^-ft5 7 JtJUHJS^^fAl:* 

[ 0 0 5 9] 1 ©*lfiO«l8»w«ttl 

[0 0 6 0] (» 2 B7lt #5893©* 

2 0**0»tt^«*afll*lt* itfSWttB®*** 
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*£«S«*J:tf£«8ll*>- OFDM«i*aSfflt» 

ICjsfLTOFDM^IStX^J h^ffiftOM^^T^n 

[0 0 6 1] X, ±E©» 1 <B*M<B«IBTtt, fflttR 
10 fi«oi§c»bx, h;i4£tt* J: h 

BlC^JMUfiltHBZOtt, afeiOUSJtfeS 1 8 <h 
2f- KM >^-A*;l/#iJPlHJSS2 2 t©BB*c»asn» i£ 

S§3 2 tEtafe5»J«tfelsIK3 6 fc©M£*«StlT^*. 

20 [ 0 0 6 2] i7 H^Tct^fl, *5E93<D» 2 <Z)^Jfi<£> 
JgffilC&SMflgitl 0 ate, iMm^tl^ff$B{f^ (5r 

• i 4 ^wsi 4oai*ffi^tc>i*bTA^^ h;uss* 

fcfTfcSX'^ hJH£tt|gg&i 4 0 

^-{C^^T^ I FFT (Inverse Fast Four i erTrans for 
I. ffiM7-UX«!l) jai»16^ IFFTffll 

30 si 6©Hi**M*/^ wuMj^ss'y T)vm\z^.w& 
?i[£iK2 4<i:, mmmmm^2 4<otfj*fi#sr«iftiu 

T^ltf ; 57>^^-2 6 £4>&< - - 

[0063] ^ c<Dm2<Dmm<Dmwjz&z>&m 

gllOaH 7s^^7 h;i/Km(HlS§ 1 4 0 dfllAStU 

tc, awsi 4®ta*«#fc»LT**sn*x^^ h 

ssi 4 0^x^57 hinen^fr&iftt, flaafews*« 
so -r*»*»3£-r*^!yfcr>i? r a25tfifB4 6 *lt^ 
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BSttU&^rt** iUfBStt 1 0 a tt, X^ 

[0 0 6 4] *«98©*2 0*1B0»«^«*5 

fill 0 bfi, 2I«S£«1 0 a*6«t»snt**ft 

s«-r«>T>^^2 8i:. s»snti»»**^-^ 

E18S3 2£:, #— K*f >^-AJH»*l3Bf3 2<DmtJ{§ 

3 6t, a^JS!iftS3 6^^tu*$nfc/i7i/;i/f- 

* t»W1ll««**>6«**llI*«*^*«r« F F T 
(Fast FourierTransfornk ]M 7 — >J XSE*) fflSS 
3 8t, F FTfflIS3 8*6W*SnfcHI*Bc«#^ 

M2i, i£x^ h)mm®& 1 4 2 ®ajafflM*«:» 

[0 0 6 5] SSK, C<Df&2<D?Zl&<Dj&&\Z»Z&m 
gllObH @[X^ h;H£«IsIKl 4 2 C«x.£ 

0^ffl^fc/^->^^I--^^37->*^^$i±^)/N o ^ 
->%£[e]&4 4 b£, HH8 4 0 l:f^.bn, 3£ff8 
Ml 0 aCDVy tr>y«3£«4 6TiS^^nfc-7^ tf> 

R^fflU 7 fc, ^fltl^o i^HlfcC^^ 
±l3^iM«^Sl 0 atmm\Z, g{BEIg& 1 0 b tt. i» 
X^ Hl,J£1ft[g»l 4 2 l~i£X^ h;H£«S:*fTa 

$'J«lElKt4, i£X^ h;ui£1M3K 1 4 2 ffl) 

»ihissi 4 2<oi£x^ h;uttttffl3is»ywi"*. 

[0 0 6 6] 08 43 £tf EI 9 tt. El 7 O^lfi^g 1 0 a 
*3J:tXg««Hl 0 brt^43WS*#Oi5ftnSK*"rs 

fftSffftfrft^*!^ H9»4*^* HU&«£J;tfi£X 
h;H£«Sfrtt5»'&, feSLTVi*. El 8 fc^T 
Xoiz. x^ h;Ht«*frtottVi«&, 2Hifi«io 
ate. M©OFDM«fSt«t5. UttWKltt, 51 
fltt&OFDMffiJftt, 0 a©««Bl 4**fl 

SSI 4 OttAAm***©****"*"* (X^?HH 
7 0#RS) o I FFTflfLSgl 814, X^ hJI/t£8!:3 
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OOFDMSfH 3pJffl?Ite&i5*W**IS:*TSeit 

[ 0 0 6 7 ] EJ9 \Z7fC?£o\Z. X^ b Jls&WL&ftfc 
om&lZb. 2i«3£«l 0 attOFDM«^££«T 

iOOIt^t U7»4*;UfcLTKj£SnT^S. bfc 
^oT, ^fSSgl 4O0FDM{f^t4X^i7 h;H 8 0 
io s=rr*;ii£&*- OFDMf§(7)*lM(:fll^n 
Slt^rU 7***4 tt©T, ^#©1t^^U7ft«: 
6 4£-f£<h* X^ KJH 8 0<D#««tt*Uffl«Utt& 
£#W*SWI<9 1 / 1 6 X^^7 h^tSf 

[p]s&2 0te, A*fs^tcfc&a>i;*£ftenjfc/^--> 

* 14. hJH 8 2*»4 1 6«l:x^^ hJWSK 

ZnfcOFDMiW^&ftJj'T&^tlZfc&o 

[0068] -Jjs $:m i o b mi%+ i£X^ 

20 ^tCiSX^ FJUffifff^HfT-r^o El 9 {Ztk-T^oIZ, 
i£X-<^ HUffittftfTfcSfc^Ktt, SffSMlObco 
&X^ h;HK«IsIKl 4 2*4, §mLfc«-s§ (x^£ 

wn 8 6#bs) ^$>b^i:^^^^n7tffiSc<^A o ^- 
>^i(S^«o#A, shsski o aifimmisizrt*-> 
tm— <Drt$->*®M-?z>o f Li, i^x^^h;^ 
fKiam 4 2t4iMfw^ei o ao/^->tHi;/^- 

§11811 0 b*4X^^7 h;n 8 8 ^f^lf^^f^C 

30 [0 0 6 9] &mM<D&2(D^mcDmm'x:ib. a^r^o 

Z.<Dtz*b. y^-fzi v2^)Vmfc^7s'rL>\Z&» 

[0070] *^a^co^i (DUiifi^jgjgtraa 

K#->XxAC0--gP^JET^JffiT#^fc*, ^A0# 
SSfflr**M4, tfc«. 

40 [0071] (s 3 (onmomm) &\z, *&w<Dm3 

^-AT*4, RMb p s*6RtMb p s <©(l#e3ia« 

[0 0 7 2 ] HOC, fiJJBBJte&HifcJSa* 1 ^C7)«^ 
^*©irJUE«^JS:^t* . H3 1 OlC^-TJz^iC IrI 
-M^^'JSn^ t^9 2n-l, 92n, 9 
2n+l ^^--/N'-^^y^^TSBM-r^^^^^^Ttg 
50 t«t4. Lfc^T, ttAtft;i/9 2n-lrt©81 



23 

^9 4 a*** &W]m9 4 bCDficS^rrfrLT, ±)19 2 n 

+ 1 \*)(Di&W)m 9 4c (D&wiz&W)Tz>m&. mt&m 9 

On-l, 9 On + 1 BJfc*6*T Li 3. 

t>, a> F*-/t-*flt*fc*8!"rac:fc3j«a*n*. 
[0073] i n:, ^m^^^mow^z^h 

sgi o*is©»»t«aismsii*±tf««««t*« 

«?tt(03l{B««45«t^S«««S:ffl^ i T, 

[0 0 7 4] Ull 1 #%BJ3<£>fg3CD*S& 
O^tlKlWfct^Ellfc^Ttt, «-Siiil^9 6n- 
1, 9 6nOt;Ht ±E0*lO*IS©8iiB*, 
ffi#*A'J 7v98n-l, 98ni, iS«*AU y v 
100n-l, lOOnt, ^ftl^nWLTt^o ffl 
fAAUyy98n-l, 9 8 nttffi*«OFDMfii 
£fT3S^O*AU ^5?T*0, KWJ-r/l 0 0 
n-1, 10 Ontt*£«?J»tJ:oTeiSeHitaE*U 

[0 0 7 5] iI«#A'J yy'9 8n-l KffiB-rsS* 
1102 a&^tfffi^AU yv9 8 n 
gl02c(l M*A'Jr/100n-l, 10 On 
tC^ES-T^^K^ 1 0 2 b £0 fc, ismu&vk&ft??. 
(hUpJ^Tfe^o ££T\ ^6il0 2bB, 9 
6 n - 1 ©S£«#A'J r/100n-l, £ 9 6 n 
Oi£«*A*U yzs 1 0 0 nOMJCibTl^o OS 
0, &»>^ 1 0 2 bte, Sitii^9 6 n - 1 9 6 

9 6 n - 1 *5 9 6nH <7)«iS»cS:^ 

LT^«^ x^ h;uiS»i3J:^ffix^i7 h;MS*T 
[0 0 7 6 ] **?Bfl!)IB3 0**©»»fcJ:ntf, l*tt 

-fe;i/#n— ««**«fflLTt^«^"C*^Tt>, -t;u 
<&* a u * s?aa»^5^F»©Bi«tBi»ra - fc#T 

[ 0 0 7 7 ] 0 1 ItSitfHl 26fl^T, #3E 

M<0*3Ojl«<7>««^ffi*/1— ^ h^U—Affi/fctCO 
^Tltt^T*. Ell 2tt, *5£W<Z)&3<DnM<DBm\Z 
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[ 0 0 7 8] 012 CiKtct^i:, *^Og§3CD^l5E 
CDJgj!8<7)A r -X h7l/-A«Stt. "T^Ttf) 

»»jlltc**UT03l(B' scfi^*i£$s*n3^*;i/i 0 4, 

JH06, »»J»*»6*ttiJa^02l(B i^bti^iOf 

**;n 0 8, »«is*^*iftS^^ss«i , jy-x*Jo 
io %T&#<Dtztbiz&t>ri2> 7 >^A7^tx^t^ i 

10i, TilSSW. #ft*iH 0 4, 1 0 6, 1 
0 8, 11 O-e-tl-^tUi, WXn7 h^b^^o 
[ 0 0 7 9] **i»®S3©*ifi©»ffiT»i, 
a*©OFDMe3l^»S:-^A*eit^:<. S*i!i^<Z> 

0 6*i«±oft*;n 0 8i:*^T 

»SrfTofcOFDMfI#S:e2|-rs. EI 1 2 

1 0 8^«^XP7 h 1 1 2i5«fctf 1 1 4 1;:, X^ 
20 i7 h«f^f7ofcOFDM{f§^jfAt^o 

[0 0 8 0] tztTLl/Sm 1 1 tc, i**;tu 

7 y98n-l, 9 8 nCttif 1 0 2 a, 1 

o 2 ctt, 7D7hn 2*cttjf i i 4tei^n^fi 

0g5o c<Dfztb, z.aim^wWterf, MOOFDM 

[0 0 8 1]-^ KWJyylOOn-l, 10 
0nl:ffi@t^SlMl0 2b[j;, Z.<D7,Uy 112*5 

30 «S96n-l, 9 6 nifi*1{7 h )\>&%L<Z>mzmWz 
A^-><h|p|i;A^->S:fflliTiS?*£«-rSo iKDfc 
£>, &W)mi 0 2 bW\ X □ 7 M 1 2 43«fctf 1 1 4T 

[0 0 8 2] *£®J^ 10 2 btC*#lxTfe8HW»l 

0 2 a, 10 2c tl?I#©1t-kfXSltttSfc6l: 
te, »gl0 2bCfeWt^ik W£ 

40 >^A7^-feX^r*;k «r»«"T4ies»*«**. 

\Z. ^1$(DZ.tt£tfZs dtlbOff-Sfte, If^OFD 

9t, |£»Jil 0 2 btd^LTte, 0 1 2^T0ft^ 
;U 1 0 6&<ktf±0 3 Lj r*)l' 1 0 8 (OXay h 1 1 2& 
JzZfl 14^fflViT, «*D^^*;U, TOft^K ± 

[0 0 8 3] ST, h;HE»SnfcOFDMfflf 
50 0 6 *5J:^±0?-^^JU 1 0 8(^)^XD7 htCfiJO^ 
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— 5£T»4£:^. 

[0 0 8 4] -t-vllf, *3KWOK3©*JBO»lB"Ctt, 
ISAA'J7y98n-l, 9 8 n K£BT*»ftJBl- 

TOft*^^^ h;«»SntOFD 

itfX^^hMffi^AU'r/lOOn-l, 10 On 10 

h;uffiinan&oFDM«#3&*(53ian*^< a 

[0 0 8 5) JEJ-BKRWTfttf. *«IBC0*3O* 

STSSJt*. '111 y^S*-** 

hJl/^AU^yCMt^i, MCDOFDMI^ 20 

^ H14£«E!8&1 4 214, T0ft^H0 6Rtf± 
0 f t 0 8 Ot^HOX □ y h C# LTi 

§1 0 a**«fflUfc/^->i:ra— ©^^->***-T 
XD>; h 1 1 2*5«fctf 1 1 4 0ffi«S4#S"T 
£ 0 fLT, xuybl 1 2&J;tf 1 1 4^£x— ^£ 

[0 0 8 6] ®^$nf;f-^n a^bsnx, 

fij DiXSTDMA5aoA-X h 7 ASrSlfiKt" 
l:«fcft*±!3f+^H0 8, #ft»a*&*tt«^0> 

jsau y-7M t) sxg*©fc6i:sbns 7 >^at 
04, 106, 108, 1 1 o-tn-ena, WXP 

7 h^b*5. SPt=>> 7>*9h)V&tLt>rt x )*J&\'t* m 40 

[0 0 8 7 ] ^ lx, to«aft*;n:*^t, a*- 

itfX^hiHSft^'JyvlOOn-l, 10 On 
CSit^lil 0 2 bil*tT^)> T<9ft^, ± 
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W^^HTOA'J'r/lOOn-l, 100 

ntcftB-ra^®]^ i o 2 btcarr*. ±0 5F-f*;urt 

JtCXPy h 1 1 2i3cfctf 1 1 4CO{im^^^T^ffl5i 
t»0iB-r*W4*lri. 
[0 0 8 8] Ui±©J:-5a:«lJ5!c»4, &W<DzsX5 : '&(D& 

FDM^#e3*£n£^<S>^£, TOft^H 

0 6R^±0ftW 1 0 8 <B5fcggfc:H^LT*5£Tfc 
Ati. 1 2*5«fctf 1 1 4 0fif^ 

[0 0 8 9] *»*®!B3©|llfiO*ai«cJ:ntf, 
<BOFDMfii£l;:»»£^*a££&<. Sfl6S<7)-fe;U 

[0 0 9 0] Sfc, *%0J^^3CO^SS(7)^ffiXri4, S 

[0 0 9 1] ($!Z4<Dmm<DJ&ffl *%sjom4 

X^^o -f >fUyx> h7>^Sfl5tt, flfU^LfctS 
r<>f'Jyx>h7>ftftIJ , Tig 

[0 0 9 2] EJ13 14, &R$KDf&4<D$Zffi<D&mz& 
£ 0 El 1 3 lC^T<t 5 #5£W<DWi4<DmM.<DBM<D 

^mmyy^mmit, n&v>7 >t l ^-* j f i 1 6- 

1, 116-2, 116-3, 116-kt, 
(£> 7 > 5^31^1 1 6«r«!lfW"rS7>T-^«!l»«l 1 8 
*6i*Sn, 7>^»JW»1 1 8*<S«S«1 
Obtftasn*. flX, 7>7^3§Wffl5l 1 8J4, 

*t»^7>x^-* J f i i 6*n^ni:*tiSi/TRtt6n 

it. 1 2 0 - 1 , 1 2 0- 2, 1 2 0 

-3. 12 0- k, *»Ol*#tt«12 0i:J:o 

Ti*ttW6nt, 7>t-:*-*-fi i 6*n^nosii 

W^S^ric-r^ricSi 2 2, «»<&«*f*tt» 1 2 0 

1 6©5««*^69J*»[0*fiI***"r*SJ***3E 
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6512 6 &'pfe< t&Hm^Z, 

[0093] *mmw,4<Dnm(DWtm\z%kz>%Lmm7 

/rtSSTH irid*««lie»l 2 7>^ 

©*€lCtt, fc£*tfMUS I C*ESPR I T«M)5J 
£*S«lcSo^T, »*IWM&1 2 4#, &M*f*tf» 

i 2 ot:R3tsn*»*s«W-r*. ft*5, MUSIC 

<DPtm\Z*O^TlZ, IEEE, Trans., Vol. AP-32, No. 3, pp. 27 10 
6-280 (Mar. 1986) <D TMultiple Emitter Location and 

Signal Parameter Estimationj tCja^btlT^-So £ 
tESPR I TOPtMlZ-D^Tfo* IEEE, Trans. , Vol. AS 
SP-37, pp. 984-995 (July 1989) <D TESPRIT-Es t imat ion 

of Signal Parameters via Rotational Invariance Te 
chniquesj dj/ft^ ^tlTl^o 

[0 0 9 4] H141C, #f£9S<DS 4 <D$kM<DMWZffi 

&mmm7> : T'-}-^w<Dmf&$:^-fo mi 4\z^£? 

1H «S«7>ftif 1 2 8 - 1, 1 2 8 - 2, 1 20 

28-3, i 28- 1 1, m^coTy^i-mf-i 2 

7>5^fMW8Bl 3 0**2£{fg«l 0 a*5ct^S«fe« 

lobw^ntansns. fit, 7>5 l ^-#j»« 
i3on «R07>ft*Ti 2 

TR»6ftfc» *»C!)I*ftl« 1 3 4- 1, 1 3 4- 
2, 1 3 4- 3, 1 3 4- 1 4:, i£f!2£g 1 0 a*> 

effi^^tifcmfffi-^^7>^^* : ?i 2 8^n-?ntc 

»jft-TS»«« 1 3 6 120M 
»-r*S*»J»»l 3 St. 7>ft*f 12 8*h^ 30 

n£»*LTiaw-&*u 1 3 4ti 

^^$tlfc2l«m^^7>x±m^l 2 8\ZthtlV, 
7>ft*Tl 2 8^6AAS«tSfiIfSSfl8t 
1 ObCtfiAt^ ttSO+j—^U--^ 132-1, 
1 3 2 - 2, 1 3 2 - 3, 13 2-lt, 

[0 0 9 5] &f£BA<Dm4<D&ffi<DMBlZffi2>MmmT 
>ftgft1t if»SSl3 6H, MStlOa 

n-en*#E*w»» 1 3 4 Ktua-r a^frjwsis 1 40 

3 8H Sft&Bl 0 b*^©W»«#^*tJliT, & 

3 4(DS*S:#JWr*. §<f^Ml 0 b 
tt. El 1 3 0SiJ*»«t«8B 1 2 6 ©flttttt*lc*^ 

Ml 3 8 fcf&jwi-r*. 

[0 0 9 6] *5SIB0)fB4©*llS<Z)»!B<7)**fi»tt, S 

7n^5^ h;i/J£«S*T.fcOFDM{t-^Sreill"f -S. 

^ h;UJ£|![$nfcOFDM{i^O{f-^-f5jMiSfitt, il 50 



^^ 2 001-320346 
28 

^(DOFDUm^CO^rtlttt^Xi&TL'Xl^o ^£ 

»i^M(:[^W^-^(:ctoT#bn^7>Tt 
ft-T^o , r&to-6,.**M©)B4 0*ll!i©»«KJ:n 

»ft»©*racr^ws^i«c«t^T»6n*7>?^-*d 

[ 0 0 9 7] ZblZ. 7^7 P f^77>T^7>ft 

a*ooFDM«#oea3&*nHEfc3a:-5. ^^j^ 

[ZWU 7^r>f :/7>^OS^<D»ai£:, OFDM 

[ 0 0 9 8] Bl 2S:H«tWSUT, ICffKKWt 
v >?«c#ffi-r*»»«tt* XD7M12 *5«ktf 1 1 4 
*AU y^SX^ h;hk«*/iu 
-5c sit^ai 0 b©a?x^^ h;i/fi£«iHj8Si 4 2tt, 

TDft*M 0 6Rtf±D^t^H 0 8 CD"T-<TcD 

>£Ji#:«0#*.. 3lfSS«l 0 a rt^ijffl \^1trt9 — > 

cfctf 1 1 4©(4l^1#^o fit, 12 
fecttfl 1 4^&x-^S:Btt)ffl-r. L*U CCtli 

OFDM«*t«ofcafll*ff 5. Kl^il^xTt 

-5 t7?zfT4 77 >rj-co tf— a &&W)me>J3\»i\z\5} 
mm, it©oFDMi*o»©^oy h©«oat 

^>yA7^irX^ J r^;H 1 0*^LTfT*>ft 

fe^tMOO F DMff #«C±sa«* 7 
|S|«oa(i&fT5c:t^fl6<J:«:5 0 fit, 7^^h 

[ 0 0 9 9] *«9BO)B4CD*lftO»IBlCifttf. 7^ 
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[0 10 0] fcT, *5EWCfcntf, ^tSyft 

[oioi] x> *«wjcctntf. ?ufflpite)&«a»* 

[0 10 2] IC, *«WKlJ:fttf. 7^T>f77> 

^ © e - a * 9ih n s^fa tc ffi] w- * c <t t ct o Tt# b 

[0 10 3] *KWCDS«tt* »IM»#0>ttB<0B«K: 
[0 10 4] 

[0105] ***c«tntf, w^BiflBttWiftftSiR** 

[0 10 6] **W^<tntf, T#-fT477>T+<b 

•«w*.Riiifc-r.«a«*«. sits®, ^ctt/cinss 

[HB©tt**KBJ 

[Ell] *58?BO*l ©**0»»Jw»S3l«K«*J: 
[0 2] — fiWft-t^^^^a^-fcJl/WjacSKWT^BI 
[03] 0 2 Ot^7-*at'fflV^n5/W h7 1/ 
[14] *f£0Jl£>Sfl 1 <D&&<Dl&fflZ%2>±)WDft/VJ 

[06] h;H£«*5J:^ie^^^ h;M£1tt£fr& 
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[0 7] *«*fl!)*2©*«a>»tt*c:«*aflr«E«*«t 

[0 8] h;Utt«*cttfiKX^^ H^ltllkftfftt 

[09] h^tttk*«ttfffi^^^ h*tt«*fT)S: 

10 [0 10] jflJ/Hflljfcft* 1 1 -fix 

[01 1] *»WO*3©*IIS©»IRK:«*-fc;UE«* 

[012] *^sjCD^3^*iScD^tJ(C^^/N + -X 

[01 3] *f£BJI<Dm4<D^m<DMWZ&Z>&mHl7> 

[014] *^Jio^4(DnM<D&BJzfcz>mmmT> 

ftgf©IM^t7'D7^iT$^), 
20 [flF^OiftW] 
1 0 a gtfl 
l 0 b Sfi 81 
12, 3 6 ufM5^lfeS 

i 4 xn« 

1 6 I FFT (Inverse Fast Fourier Transform, i£ 
SS7-'Jx«) *ag£§ 

18,42 ttttftlXttlB 

2 0, 1 4 0 

2 2 #- H-f >^-/N*;MtSD[HlSS 
30 2 4 SHSlfflSlHlK 

2 6, 2 8 7>t± 

3 0 SMIlHlB 

3 2 #- rM /i;Mfc*istt 

3 4, 1 4 2 i£3£»l°IS§ 

3 8 FFT (Fast Fourier Transform, M&7 — 'JX 

4 0 %S9£§ 

4 4, 1 4 4 /^->SB£S 

4 6 T^fcf>^K^gf 

40 4 7 t°>^l§:£g& 

48, 62, 90, 96 Si-fiB 

5 0, 9 2 ±)V 

52, 64, 94, 102 feShm 

5 4, 1 0 4 tttt^-ir*^ (Broadcast Channel) 

5 6, 1 0 6 T0?t^ (Downlink Channel) 

5 8, 1 0 8 ±0^-f^;U (Uplink Channel) 

6 0, 1 1 0 7>^A7 £-fe*3 L ir*;i' (Random acc 
ess Channel) 

6 6, 9 8 a**AU 7^ 
50 6 8,1 0 0 U >yy 
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7 0, 7 2, 7 4, 7 6, 7 8, 80, 82, 84, 8 
6, 8 8 {^(Dy^V h)l 
112, 114 

116, 12 8 T>^^m^ 

118, 130 T>^j-mm 

1 2 0, 1 3 4 m*#W» 91 
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R: Randan Access Channel 7>^7^t^ft>^ 
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